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/ttz \m<x>mmm m+xmrnmrnzmm-tzz tK£*> mtzntzmmmmfr 
mam)}, &fcmfem<o-¥&kmmzi(Lx\t>iti)K mmtft&xv/ 

MtkLXfBMZtLX^l (M?Lif, Friedmann Science , 244, 1275-1281(1989) 
;Miner Nature , 357, 455^60(1992) &£j£Q o atfc?J&* li 2 o 

OT^n-f, (ex vivo) (-f>lfjj?) 7^n 

-f-*«*4o ex vivo7 7 t n-f--e(i, m±ri^l&* Lfc*BIJ3&*\ liiKMI-ftr 
fct*J£Sl*l (>f>kfhn) TjtfeWtgfcSE^* *S#frfil5,399,346 
^ (Anderson^) £#hb) 0 >f > e*7^n -f--Cfi, mX<Dfztt><D tr- ? JV i 

lttX$>& 0 mUtf, ex vivo7:/n-f-f;ju 7tV ~> >7*7 5 ^ 1? Xitj£<0 

i&*fci3»t*T 'J >'1HI<D&&> »^ 3 t n - iHg^^i C 15 It S ff 

S*lTv*& (Setoguchifj, 1. Investig. Dermatol., 102, 415-421 (1994) \z 

mm o >tr#7yn-^»i, m^, msm&mfc* x^mm^mm^mK 

«/B3*lTv>4 (Setoguchi*,, _h&) 0 Z.tihoMRWk&frK-isvX, %M 

I 



(6) ^2 0 0 0-5 1 442 1 

ti^<7)iiffl, >\£#-c<ommi, jz%<mm.-r ( 

Mastrangeli^,, 3. Clin Invest. , 91 225-34(1993); Burns £>, Proc. Natl. A 
cad Sci. , 90, 8033-37(1993)) 0 L^oT, 

titfXD^t t LT7fy)^MCIoTl^ (Horwitz, r^^^j ( 
Virology), H2 US, Fields£,jg(NY:Raven Press, 1990), 1679-1721; Be rkner, 
BioTechniques, 6 606-629(1988) ;Ginsberg (||) , rTrV V A )V7, J (The A 
denovi ruses) (NY: PlenumPress, 1984) ; Horwitz, j^jRosenfeldjij, Science, 2 
52, 431-434(1991) ;Rosenfeld£, , Cell, 68, 143-155(1992) ;Quantinp, , Proc. 
Natl. Acad Sci., 89 2581-2584(1992) ; Crystal p, , Nucleic Acids Res., 21 
, 1607-12(1993)) 0 UUkmm.&jLTTSVJ n>As<?9-tt, 4>\£Yu& . 

fflfcfl!/fl?*lTV>4 («x.tf, Rosenfeldp,(1991),_h^;Rosenfeld^(1992),_h 
j&; Crystal^, Nat. Genet., 8, 42-51(1994) ;l_emarchandf>, Circ. Res., 72, 
1132-1138(1993) ;Guzman£>, Circ. Res., 73, 1202-1207(1993) ; Bajocchi t> , Na 
t. Genet., 3, 229-234(1993) ; Mast rangel i £#H9) 0 

(Horwitz, _h^) 0 Tfy^^li, iW»i:4^^iAtSi$«i^f 
HtfcH'Btl"* (Oterofc, Virology, 160, 75-80(1987) ;FitzGerald£,, Ce 

11, 32, 607-617(1983) ;Seth£>, Mol. Cell Biol., 4, 1528-1533(1984) ;Yoshim 
ura, Cell Struct Funct., 10, 391-404(1985) ; Defer t, , 1. Virol., 64, 3661 
-3673(1990) ;Rosenf el dp, (1991), _t^;Curi el pj, Proc. Natl. Acad. Sci., 88 
8850-8854(1991) ;Rosenfeldp> (1992), ±&;Quantin£, _t$£;Curiel £>, Hum, 
Gene Therapy, 3 147-154(1992)) 0 \±%2g.fo*fr Lfcx y 
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, 7f>")>f^li, ^^±©7 7^ A- Hi 

£W£§#fc<S'£1-4 (Ginsberg, _t&;Horwitz,_h& ;Setht,, f)^^^ 
^tfflJ3fe' N »oSAJ (In: Virus Attachment and Entry into Cells), Colwellf, 
fg, (DC:American Society for Microbiology, 1986), i 91-195) 0 gftfr Lfc^fe 

* u k * ^-<«> x > k v - a *> l < u-t ■/ r v - a t ti£ 

i> KV-A/M&rttrtgP^-ra (FitzGeraldf,, _h&) „ T t J *J 4 )\>7,\t 
*U *i7*ffl*i^lS*»*t4 (FitzCeraldf,, _h^;S 
eth£ (1984), _h^;Seth^ (1986), _hj&;Seth£>, J. Virol., 51 650-65 5 (1984a) 
;Seth£>, 3, Biol. Chem., 259, 14350-14353(1984b) ; Seth£,, J. Biol. Chem. 

260, 9598-9602(1985) ;Seth£>, J. Biol. Chem., 260, 14431-14434(1985) ; Bl 
unenthal£>, Biochemistry, 25, 2231-2237(1986) ;Sethf>, 3. Virol., 61, 883 
-888 (1987) ) 0 

7 TV ^ i^mCttl^AtS fat (i> E*$^**IBfl&rtfc#BS?-4 
#SfcLTflfflS*Lrv>4 (Otero^, ;FitzGerald£,, ±j&;Sethf, (1984) 
»±i£ ;Yoshimura, ;Defer£> , ; Rosenf eld £, (1991) , ;Curiel (1991) 
,_h^;Rosenfeld^(1992),_h^;Quantin^, ±& ;Curi elf, (1992), _h$) 0 z<7) 

gun ^ ? ^- - > ^ £ jifc # ? >r )vt, &<d BKfr? *m\+*><DK&mztix^ 

& ( Rosenf el d f, (1991) , ± & ; Rosenf el d £, (1992) , _t ; 

Quanting, ;Berkner,_h$) 0 %-<D^&X^ T T J *J A )\> (fll/Lif 

^^SiH:«tot (Curielf 3 (1992),_h^) ) 7 tV 9 4 J^(0|I H» 

^^g#-x>Ky-Al^# (Otero?,, _t& ;FitzGerald£>, _h&;Sethf> (19 
84),_h^;Yoshimura,_h^;0tero^, ±&;Deferf>, _h&) ^-CfMft LT-*# 



(8) #^2 0 0 0-5 1 442 1 

tlfc 7*7 * 3 KDNA (Curiel ?> (1991), Jt& ;Curiel ?, (1992), _h$ ;Cotten?, , 
Proc Natl. Acad Sci., 89 6094-098 (1992) );Rosenf el d?, (1992),_t$;Quan 
tin £>, ±&; Cotten £>, J. Virology, 67, 3777-3785(1993) ;Wagner?> , Proc N 
atl. Acad Sci. t 78, 144-145(1981)) , $ X tfi&lfc&tfy 'J > * — <> L < tt U > . 

55T> Klt^#KJ: ijlfctf Sft'tVfcv*?'?;* 5 KD N A (Yoshimura?,, 
3. Biolog. Chem., 268, 2300-303(1993) ; p C T ttS®W0 95/21259 (Seth?,) ) 

Setoguchi?, (Setoguchi?,, _t&) (i > -fu * - * - b LX<D y 7 * 
Jfi>7-f ji/*n>^*- tT- h^WftiTt** p-#?9 h~>*~--t:U *° 

- * - MH 1 3 - -f > ^ SB^iJ £ -T h £$! x. 7 tV 7 >f * * ^ * * 

o r^^HtC , Clayman?, (Clayman?,, Cancer Gene Therapy, 2, 105-111 (1995)) 

- £ v 7 * Kftn&Tmitz t , *Nfcfc»o TtfliJKtto i »* 

T fV 7 >f ;v X J^WcO^ * 9 - & X Tf%M^& V> T$f& L T iOl^S 

g ^ »* > u # - * - mz* \>m<o&&** mmmm.K * > tr a l x v> & 0 

Ross?, (Ross?,, Genes Devel. , 1318-1324(1993)) ft, |flfrfffim##l& 

W1HP2 (aP2) ^n-=e^^^^$U^T^*^§i#^?tL7tv7T'J7 
#H A«£|]Blffl*§tt£ ite^*A1-a i £ j: V) , EtK*«*^1-S £ t £§§^ L 
£ 0 Yamaizuni?, (Yamaizumi?,, Cell, 15, 245-50 (1978) ) (i N v7r'J7# 
|A77^^> h©#AKJ:**Mlllfl&*i§ij*U Gregorys (Gregory?,, pct 
tb®W0 95/11984) £ % ^ftft § c7) g *ilfK^ -C* l»f 5 y >^t-b'^f fflt 
44iro, ffllfeJB*»|&1-*^SSrH*Lfco mffiK, Graves?, (Graves?,, Ge 
nes & Development, 5, 428-37(1991))^ J; o^Rossp, (Ross?,, Proc. Natl. Aca 
d Sci., 89, 7561-65(1992); Ross?,, Proc. Natl. Acad. Sci., 87, 9590-94(1 



(9) #£2 00 0-5 1 442 1 

990)) f it-eft, aP2ite-?o5' -m^mm^m-r^immm^m^^ 

-ftft (Palmiterf,, Cell, 50 t 435-43(1987) ; Bernstein Mol. Biol. Med., 6 

523-30(1989) ;Behringer£, t Genes & Development 2, 453-61(1988); Hughes 
h, PCTtli®WD 92/09616) ) 4rR|^ LTV^&XlR'b*** «ffl$*l**tfett 

ii*^l:tSo £ :/n Hughes*, (Hughes*,, 

) fi, j£ift£c7)5Mk£l§3£1-£-7 f'J^c-sk i K*&^* 

& 0 Spiegelmanf, (Spiegelmanf,, J. Biol. Chem., 268(10), 6823-26 ( 

1993) ) it, mmmjfo<Dfc&*&mM®*Htii%iL. riis4ii^«^ 

tftftlfr£#;«1-&£<U *H^Ljfeo Graves*, (Graves*,, j*. |"v> < 

ttlUJoM SrESfflliWI-S i K X <?XftW L*§& fib *) J t ^ Ltz 
0 Ross*, (Ross *, (1990), _h&) jj, iil^^t^^-tSf Si LT 

»OJi5»K*iS8Wti*f^-r4^r«l4*ffi^'bLft*v»J t*ttWi. Ross 
fe^l&a^llllftJBlit:^?**^^ LT, -v?7>^^^4 0 ( S V 4 

1 



(10) #^2 00 0-5 1 442 1 

8,295-^- (Serrero) jj, Mt^)»»^^T^il^St & , p 1 5 4 

iD 5 ^ hcop 1 5 4 jKU^^f - KtiDNA^i^RNA^, 
*OHR;£i4c, SfeO'C^y^^f-K^liWftStfr^li^LTv^o Flier £,( 
Flier*,, Science 237, 405-8(1987)) tf, V>T7V7'VVifi^ 

nmt, ^*L»cjscT«fcy >7'nf7-^*€n^iii/^i/»nrt 

*H^LTV»4 0 i«9Sia-eJi, ^^JMSft^^fijitl (Ob) 
> Sf^t^tt^iiELfc (fllx.tf, Barinaga Science , 269, 475-76(1995) 

) O 
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Milt, ^n?A7x-3-Jl'7Wh?>^7i?-lf (CAT) W& ( 

u) 

»^c7)^^^-(AdCWCAT)^4^(7)^w (0) ^^57^4, fcepfi'** * 

@3ii, 7-; hEJim^ia^^^ AdCMV - VEGF (•) ifeliAdCMV.Nun (O) K 
VEGFI/^iV (ng/mg!6) Kft-r&W (0) «^77t*4 

0 9? hJfiJRm^fflltt^oAdCW.VKF (#) , AdCMV.Null ( 0 ) , sham 

(Mi £ tz. (i AdCIIV. VEGF (g*HW) (A) ft^fc©. t^fft^tilM (0) 

H5tf, 9-7 MgJg^JB«^^AcOV.VECF (#) f ^{iAdCMV.Nun (Q) £ 

(10'pfu)M ^#ffll£Ltit/mm 2 HM1-^^M (0) W^?77$4 

t/n*-?-^ b < lift* 

mRNA, t-fcfc^r&Sfc^:fc£l&j$M§&®a ! b L< fimRNA, Srn-Ki"4 
«*EyiJ*^1-4 7f77^f^^^^-^, $ « i t £^ 



(12) #^2 0 0 0-5 1 442 1 

Hi 1 (#K> JfiL^rt&ifJSB^ (VEGF121, -VEGFi.^i^VEGFis. 
£#tfVEGF) ) , (v) 7v7-» -b'JV^nf T-^tn/f 

*4 7y^») £ JitrCvDflHWite^a&l*. -*-£fc£0bS6 ! bL<li 

n $ o r r y 4 )\> 7. k mm^v *%\tn>fc<7) $m&T-??f 

M<9 7tV V 4 )V7>s<? 9 — (Crcmpton^ D, Gen Virol. r 75, 133-139(1994 



(13) #^2 00 0-5 1 442 1 

i-&it± (t%h*>s m=-(omm m^xzn* (®m2ti&) t s m^r* 
lt^ > ~fy y Y^^m&zvm.n vMS^X itz 

fliffilSli^>7 , 9V h^^^l-^^feco, jfiL^^if^se^ 

mt (Wx.tf, t^* (d n a) , vtmrn. (rna) , ^^k* 

^!lx.ffs mRNA^L<(i7>f-b>^RNA) * tz imtl®mmfr $ 
tl7tmRNA7>i : -^^^|R?tL^* 0 ';^7 P f- K* (1"^^^> g^S^li^ 

<£<> yyv;HL<l»NA (cDNA) @£?!j £"^A/"C & J: < > ifc, 
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D N A i> L < -tit R N A <&v* -ftlOl&M Titm $ tLT & J: v> 0 

x.T> aFGF, b F G F£ <£ OLL&ifJfiH^fc * *HK«>*feK*»t4ffi 
ifmR N AJ ifri^M; (Mfr4) mLi^v^^SSS^I 

o VEGF-Cli'J >^*Bf#SSo«Fa[*«"C*4o 

SrfOilfcS fc»ilfl#1-4, y^ffltt^DNAxl/^Vht^^o ij£^£lfi#1-&- 
x^Ny^-tf lsy*T~] tWifti&o x.y/\yy—a^ x.y^y*r- 

)5^f?«L#5h^^ ^n^-^-tf^^>*£^*L&, E?0#H& 
loof&*ae^Sr«J*1-*»^) o 

^- ! b*^^^H^^TfiJffl1-4ii^-e§4 0 -f&fr^ «i:|ot 

mmzti&rr; v<< *-ii, *^«aJ3^o^®o#Aicji^-e^»), 
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^- ? - & x vtemwcS t tz ittemm rna^^- vr&mw&n z^trfemM. 

TrV 7-Ow;Miv^&&ifii?#M<7>77V ^t^ot^ X < (^JxJf^ 
T7-f-;i/X ^-f;v^^J (Fields Virology ), Fields^ (H) t ^3)S, N 
Y:Raven Press, 1996 2111-2171) , $f 2 L<lifc h MUBSfSAiS £ UV J 
tz 

I^^^/F^^^^^Tfy^-ii^^^jv^ti 1 (i-fcfc^, try* 

>) 4r^tr*\ ?6**e^«rf5'trDNA*«#BI-r*«eJI*^ , /-> K*3trtf\ 
fc<D 7 7V 9 'f $V A «:£ tr tf\ * * vMi ^ M^ES $ ti & J: 9 & 

o sMMBKfc^TIi, ^£&ii^&7TV ;v7,yy A ^7x7 ■mjv*^ 

yA£LTf}> Ad 5^5«tW f Ad 2S*<^yyA^»ff>tL, *-*l&lije$fefflfl& 
5^?>Sa^**StL*3Js TfrflK3*lTV>*:d> Sigma Chemical Co., St 

. Louis, MOJ; V) ) , JbiVMiiJL^O^^f^filffJftijfelfrWtilt^tTV^* 

-Tit tf, te^itfS^i£AKfflv^ft&77V 7^ 

£S (1-^fe*>> T^oTct^o L^L** 1 ^), ffiffl$*L4 7 
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ZtlX^&X^K (MlLtf, Wagner?,, _t&) , m%%}%}Mfl&Kttt2> V tf> K 

, *^fMtDNA(0^fMt> ^f-MtDNAOM^ f-MkisJ^DNAJIli 
<7)^A7MW£ft&^\ -etKb^lS^^tl^^o *l§0J(7)i«J^^1-tlff, DN 
A 

t?jy Mi/hS^&OTl st> -k£^i><DX*3 6^rnSM (k b 

y ^^;i/^tf >;^>4 l ^^^7y-y>'^?ti#2)*^:* (1"^^*>> &3 8 k b 
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S«E^fcfflrofcE^*£tr7n-7*ffl^ ^>f 7 'J ^>f -tf- v a > ( 
mA.it, DNA-DNAM7'J^-fe*-ya>) K & *) titm* i Z t % 2> 
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£to*>> aSEfl-»-Cia«?*L* J:^4j»»WRNAtt (Hampel^, Nucleic Acid 
s Research 18 299-304(1990) ;Cech£> t Annual Rev Biochem., 55, 599-629C 

1986)) *>zttel±7>r*>X&m, MtffcJftftSftfcEBU ■? 

ft^mS^Jfi, X^(7)Bl^i3^Tii^3-rV v^geyij (M&tf, 
fc(i7>f-b>^mRNASe9iJ) *lWflj1"**s WifftlUPLfc^ 5 ' tsXV 

£&fcL<tt#Ji te^itfe^fiiilir, RNA<bL<l*®6 

n-kr»^ (Wx.tf. ^'J7f-Mk) K&m***LZ>, 7****** v * 
-y<?)J: ^ WmRNA L < ii'J W A t L < lilfil^n- Ki"&«» 
BB?!I J: oT, ^itfe^ttR N A l^JV-e*4>8ll**|&Ji1-4 i t 

4) itCJ:^ ir»Jfctf, mRNA^MJt^'^k> mRNAtI?)»J: 
OV i lil5¥^WIff K: ^ »t 4 «r ^"T & ^ 1 1 J: 19 f^ffl -T S «: 3 - 

«cA**Lfcf6**e^O«»Sy!llcJ:»)3- KS*i*S6KW\ smut 
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AU (1- (2-ft^v'-2-7Jl/tD- i ?-D-77t:V77A>^) -5 

V7TV7mMA$fcimM*3~ F-f&mUvyMB?' (Yamaizumi^, ±&;Ro 
ss^(1993),j 1 ^;Palmiter^ f ±£j\; Bernstein t> t _h£]\ :Behringer^ )> _h£j\;Hug 
test,, _h&) , p 1 5 4*°^^ K, #Ct fiKli^^^If^^i 
hit* pi 5 4#U^^f-K (Serrero,_h^) > 7v7"», #H-feiJ>7°nx 
7-^*^n^-e&&7v7 p v> (Flier^, _t&) N i/7*f>?)J:HOb5 
ftfcfc >&L< fi:^*OJE}i&fc^^#£ft&0 b®6S (Zhangp, 
Nature 372 t 425(1994) ;Murakamlf> t Biochem Biophys. Res. Gorrinun., 209 
944(1995) ;Considine^, J. Clin Invest., 95, 2986(1995)) &fc\t£f%fr 
»-C|E«$tLTV^«t^*OB#'J^"/f-K («x.tf, ^S#^tB0^2,292,38 
2#) , fcitWUBH^ #KVEGF> VEGF121, VEGFns (Muh 

lhausert,, 3. Cell Biochem. , 18A, DZ315(1994)) ££f*VEGFis 9 , 
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DNAffi^iJ Ot&fc^ M/n^-^-J ) ttJR«ffl|fe|*|-COimtjaS4 
DNAE?!li:fi||>5:So K^^n^-^-^J: WBI1-*jtfefl9->^^ 

*#«U&I*I T ligfK $ ft & j&\ L < lift fig L * i/» o 

ii& a « -r £ n * - ? - ae^u <d jt k ^ h , $mztitzm>\3-v*y 

#tfittfc£+1-* rTATAaK*y^^J «t oT#H^t *l& 0 TATA**? 
BflLi)^^T-^RNA* 0 'J p» 9-W*?j3 0£&tt (bp) T»£ 

pii^l 1 0 b pi:fiin^< t * 2o<7)^±^@S«MLT^f£-r 
l.o It> v>*3ig>4 |"CCAAT#y**J ^2o?)lIE^lotLtil 
> &<7-#tfLtf Lff GCKS^iW > h («x.*f, rGC#?**J (« 
£tf, @e ? ijGGGCGG^^tf) , t^HE?!|CCCACftCCC^ J; tf ATGCAAAT) C 

C A ATOffiffl1£»iDNA<9&fc*«lfc<>#£M£*o il^^n^MV 
IE?* H*&T 4 J& TATA 7 ? * £ ±Jtt<*>E?iJ tt%ti<?inZilh<D 

Km&-f h m% 9 y *t M k. ct o xmm £ *u r n a # > 9 - -t? n #f£ d 

NA&#fcig^LTiEL<3£^£§l*&-C§& <fc 3 fc"t* i J: 

^1"*o TATA**^7^J: 0^«E^JttSltott£aMbtt<B£ l^WCiS * ^ 
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&j£j&*£BA<Jfc'lftT1"* (fl|x_tf, Myers£>, Science, 229, 2342-7(1985) ; McK 
mighty Science 217, 316-324(1982)) 0 fcS^©, &&xm&Ett&Ktt1- 

A*K'J;* y-M I ifclinij^rtfli<oRNA3K';> ?~4ffc J: fSI&S tl& 7 s 

o 

T% ii«^n^-?-, #*:HM M*'n-)^fM (CMV) 7n^e-7-£ 

■ 

, SfcE«S*lTV>* («ittf, Boshart^, Cell, 41, 521-530(1985)) 0 

Lfc**^ Ad 2 ttzit Ad 5 OiSftJH^n*- * - J3 <t 3 ofcfrjNtfc 'J 
777f£)il7^7 (rsv) n7^-^;vi) hMtf\ tc^ffc 
£K*3*lTv>4 J: $ &ti&<7)|?f jftftyn*- ?-<d£ i ft, #<7)7°n-t- ? - & 

Wagner^, _t&) , ^ ? nf^ >jt^Oll»HB^I (Brinsterf,, Nature , 
296, 39-42(1982)) , Gal47°n^E-?-, 7 - JWxfc >*D ^--tf 7°n 

^-^7*0^-^-Oj: $ 7t(±'ft!l60*lfi*^7 B D^-^-a-^^ 7 h 

?fi-r^»7^;v7 7f;^^M, sv4o, ^^^^^iv^f 

fl*Sfcfi<j7*n*-*-<&ffc;bl9 K> 7*n*-*-ji, ^&-7^t7Wcj&^ LT 



(22) ^2 00 0-5 1 442 1 

, TNF^SlJ^-9--Y h*>f ^fcJSg-*-* I L-8 7°d^-^-(7)J;^^^S7 p o 

IM^^i 7n * - 9 - * m v> s i t ifi? fk & 0 *3&W «>0 4 t v> fliflfiM 

ti^D^?-t LTIi, aP2f^|»f* (Rosst, (1990, 1992& 
J;tfl993),_h&) fcjtfp 1 5 4#U^^KafiK J f<7)W»«i* (Serrero,_t& 

) ^f^tl^o 

7f/^-l'i^$'ihL^iemi^^T, 1 4£fi2 W±<7)7rV ^-OW 
) £fflv>T, igASti&o L^U ^ ^ ^ — *i . ^<7H^&&;g*0£#I£ m*. 



(23) ^2 00 0-5 1 442 1 

is 

v-, WjUiEL$$bV!l*fc&7?) s ^LT£f2L<ti£ 

on's Pharmaceutical Sciences) , |j| i 6)j£, MacKM (1980) ^BS) 0 Jgsofcfcjt, 

o Wx. tf , M.m^mmmnw^WM^(Dv e g f #y k* 3 - ki- 
ic^^t) , z<d£ 1 mux, mvM.mft&mmmm^Ki&ym. 

, Ifcli^f'jyx; (flUK^Hfifc^tJiJiiH^t^aiai^ii^) (Muhlhaus 
erfc, Circ. Res ., 77, 1077-86(1995)) fcjjB*^fc*fc«ffl£<&, jfiL«r££ 



(24) #^2 0 0 0-5 1442 1 

^M^Sft#£<«:££^J£T&£^T*§& ($I;L{i\ Rosenf eld £,(1991) 
±^;Rosenfeld(^ t Gin. Res., 39(2), SllAQggia^Jaffef,, _t^;Berkner 

& o 



(25) , tt$2 0 0 0-5 1 442 1 



< ii^'J^^f VZtfc&t&fztbv, ^fAyrnnM, f/L^^^L^^ai, 
-it LXtt, VEGFlf^Cn - K3 %ltzW:&%<DWifo<Dtz!bW J-K ? y -i 

^it^-e^ (.mm. $imffi&*nm-t2>tzibK$t*j: Tom^htiMk&m 

its m±^^?tL^^§ VE GFMo*KMt-&Ml£j£ttL®&) o 

Sfcfc, *||^^|a^4>^^ttl*#^mSiJ^«fiLv^fl: (01*. tf, ^Uj 
T^»#M^^i9T{i. 0fL<l^l^< £&$H, 0 0 0 7fV?-f;u 
xy^-^Mfti (P FU) > «fc nUt t < <HI)1 0 07f 

y)^ji/xPFUT^i)^ ±iaj:i9±> -f&fr^ *&i, o o or-fv-^^^ 

XPFU^Ix.^^ &&^te±f£J: i9T> -T£fc*>> #Jl 7rV ^ P F 
U*?f(7)V>f tl^<7)> V^^2,ig^^l:^fljffl-ri>i fc^-Cg*-) f*> ^>k:h 
n $ £ it 4 y e v> -f ti^T-<7)*ifi <7) * <?> -%m*MMitL fz±Ts 

L*Lfc*<fc, 77=V VJfrA^tt-mmt, M2X10 7 ~2X1 0 u p 
fu/ml ^lEHft-e^^it jW* t <> «t U< liftl 0 10 p f u/m 



(26) 



0 0 0-5 1 4.42 1 



tl&s<? 9-0>TJ4'*y h (arrivant) if«jC^ti)^(0$> 

fen js ^ xm ti & « t v>u* t <omt& t± , ^ %> m 

*4JS[S4fitffi (W*.^ Zhang ^, Microsurgery , 15, 269-73(1994); Boy ce£> 
Otolaryngol. Clin North Am. t 27, 39-68(1994) ; Mosconat,, Ann Plast 
Surg., 33, 500-6(1994) ;Krabatsch£, , J. Card Surg., 10, 46-51(1995)^0 



(27) 13112 0 0 0-5 1 4 42 1 

zziKtmzfitz, fitzj&ffimk'?$>2>c &4y-fjyy 

JS^&.I<t T^^^s fliMfa£li±7^Bfc*U itUilflLf ^Jjfcif 

, GibcoBRL Bethesda MD) ^^LTlUfiiitiAt 



(28) ft£2 0 0 0-5 1 442 1 

jftL^B^if «Eat«K^ * mmmm^mm^ & -c »* & < , $> & ^ « * *i t 

^■Piio VEGF, WFGF, &SteFGFi3J:tf±&ifJjtia^li, #HK 

o jfei o- 18 ~&i o-'r /mm, L<imi o- 15 ~#n o _l 

<< >7?:< Mi, >; ^^BflfcsijwatfK^ifcfiss vegf-o -c 

%t^ir*x-mti&mmv>m!kZ£*) i §:rtK<\,*o *s>k, mmmmvmmm 
mmm& kx^ t£ d* jM#r£<^*f*> iijkiw^^^^ct)^-^^^ 



(29) &S2 0 0 0-5 1442 1 

z/?i-)i&£zf7u-kyz/yyi)K ffliart^^m^d: vm&M F<7>v^ 

^^$)JfP LTt^<DMLTV^ 0 DNA(7)RNA^(7)fe^fi. M<7)J: ? K 

*J:TONA8S^l^/UMfcfiFl-*o |w|#K, mRNA^fflfRKti, ftfi-Cb 
x y -fe- v<7) 5 ' *SS<9 10~1007?^f FOffi.mftKtiLW't&A . 

XffifllUfflfi©, AUG^nKV^il^^W, H#'J tfy-AfciSA 
UGIife3F>«^l^x.lit»oTl>J («x.«N Kozak, 
Molec, Biol. , 196, 947-950 1987) £#i|a) 0 jfc, fflJU&rtWteMfc^ 

tztfiXs m&is&ntfcit^^j- Fom&it, dna (s^^rna) 

RNAfcteJp3*l43b^ mRNAA*«SS^IBfi$*L4«l^ £ «t ^flifitt^ 



(30) ^2 00 0-5 1 442 1 

o 

, 1 Sfctt2&±<0lWISSMi) > *6VMi#€o««E9iJOim*Mt1-* ( 

^H-WU^o lllfi«iifl&tti&±^ifKja:«4«#*X»ari-«> 

-c, ttsvj frzKiivxwfrzinz&te^mxit, mmm. mmm, mm 

t J: *t »f , IgJMJfe itfci 1 £ » A1- & ft 7 r 7 * W * * 1" S i 



(31) ^2 00 0-5 1 442 1 

^5,318,957^- (Cid£>) ; Brooks ^ ; Science 264 569-571(1994) £g:HB) 0 
tot, ;&Jj&te*£^&fc1-4, isJ:a%2&;&i/M±&j£ (#KiM<i<£jfcjg&;g>^ 

:ifW^il? (VEGF) > tfUVEGFin 
, VEGFiii*i^liVEGFiM, IttllfM^iBf ( a F G F) . % 
»«^ttit?fiH^- (bFGF) > f7>^7*-r/^IH^ T)V7 

Ujfflfl&£ -f > k? #"Cltffl 1" L tz #o X , J: Tfs< 

9 9-\±$tz. mffiMm&£V/itzteZtiK£'DXmWZ$:V2 > ttm7vi;7, 

Ku^mmLx^^m^mm^m^^m-ri^tifix-^io 

i^VEGF VEGFmifcliVEGFi.i) > a F G 



(32) #^2 00 0-5 1 4 42 1 

lkmn^ 3, Biol. Chem. , 267, 10931-34(1992)) 0 ffifcfc, gE#tfeli, 0 4 L 

)v*vryyi/)v (5-fu) , s s7.'f5<f'Z')iXtr*<ofav>{k&mfflAKtt-r* 

Hill 1it£f^£ £ «fc tf#fl»J'» «<7>&<^ <; n #xf m± 



(33) ^2 00 0-5 1 44 2 1 

Jot fltz (Ferrara£>, Ann N.Y Acad Sci., 752, 246-256(1995); 

Takeshitat,, Circulation, 90, 11228-11234(1994) ; Takes hi tat>, D. Clin In 
vest., 93, 662-670(1994a);Bauters£>, Am. D. Physiol., 267, H1263-H1271(l 

994)) 0 j y^^X-<7)M.mh^KmLX, V E G F t b F G F t <7)i®m$mj)m 
WV^TilZ&m LT|iE0J?ti"rv^ (Asahara^, Circulation , 92, II-365-I 
1-371(1995)) 0 HmmmVtMM. (LCx) K7*V4 FJ±£§j (aneroid const 
rictor) *m^tzj % (D^WiM^T ^K&^Xlt, VEGF^II^r-f^ 
CJ:ot*iLCxl*Ii:2 8 B H^BiS^- Lfz^, Mtfl<L->ffim^<DmumMtf 
mUL, ttz^ffiftVSkWfr^mmtfmULtz (Banaif,, Circulation 89, 21 
83-2189(1994)) 0 $f Zy 7 j n >f KJ±i&^£ffl ^ tz ? 9 T Ml & 

, fia^h?^ Mljjtil® ( 1ess contrast arrival delay) Iflffifcti$<*>3c 
Ur&j&'&Cfc (Pearlmanf,, Nature Med., 1 1085-1089(1995)) 0 

, VEGFg£®£J:U f &&fi<7)tf&<7)®6fC{i, ffi*T®v^»^W^j*JH (ffl 
x_fi\ VEGFi:o^tli6M) «r^rl"& (Takeshi ta£, (1994a), 0 ^ 

4<7)^^^1--^T- (Takeshita^ (1994a), _h^) , fcffi&$a.^<Dm*miBkfo 

K (Banai£>, ; Pearlmanj^, _h$) N JjfeEftjfiL>vD|S 
rt^^ttftHM^fc^iRa^^^Stl-* (Takeshi ta£, (1994), _h&) 0 
AdCMV.VEGF^^ ? — < t i> 5 B Ml* V E G F5£H<B#»W!& 

i^E^VEG F<^mfft£Ml£^$1-&fc&om(&£ LTfflv^i^-ei 



(34) ^2 0 0 0-5 1 442 1 

SMfcT, b^ 3 )M&±<nVZ91)*$>& (Folkmanf, 

, J, Biol. Chan. , 267, 10931-10934(1992)) 0 jft&fc, VEGF^I^tt 
, yy hK&^Xi&$a.BZ?\%MZ-rztj)m j £2ilX^2> (Yang£>, Circulat 
ion, 92, I-713(^)(1995)) 0 V E G F * fz ttZ<DtiS,<7)M.teir (^MUtt^M 

tt, m^E^^l^^co^cOjtfS^A^^TA («x.»f V r n<^;i/^ 7f7 
(Crystal Science , 270, 404-410(1995) Kftft) *Oftfc«Ji:L 

mtSL*T)l< (Takeshitaf,, [yv*m$i&to*r)\<K&\fZ>&Mto&i%J&m : ¥- 
<?>W}Jilki&B z ¥'&\Ktil<t6l&&) (Therapeutic Angiogenesis Followi- 
ng Arterial Gene Transfer of Vascular Endothelial Growth Factor in a Rab 
bit Model of Hind Limb Ischemia), Proc Natl. Acad. Sci., (1995)) K£V> 

V> T fffli + T »* * * # 0-sner t PBS** * * UUMfc^A J ( Arteri al 

Gene Transfer for Restenosis), Recombinant DNA Advisory Committee(RAC)Re 
port No. 9508-118 (Office of Recombinant DNA Activities, NIH:Bethesda,MD 

(1995)) > 4 Ffrb<D&m±. rrs^jfrx 

?-&*m^XM&2tl& «t «3 felfc**-y-0««-C^*^ (Crystal (19 
95),_t$;Nabel£>, Cardiovasc. Res., 28, 445-455(1994)) 0 >f > tfjje-Cfljjt 

MISS ft* (Crystal (1995), ±&) 0 y° y x~ K- U *KV- Afc##WU 4 > 
t*^-e^lfilt^it^^A^WtT(i, Jttttt»W*V» (Crystal £,(199 
5),_h&;Nabelf>, _h&) 0 fcJ-ffiJftjfc, 7TS fr**? ZZKtm 



(35) #^2 00 0-5 1 442 1 

lg^ni:Sf>»H(ottu^#f^tt^ man, rry 
KfcB?%mx-t-*><DKG%n*$>z 0 z<Dztte, ve GFm&n<vM^*mm 

Urn oif^k k &m ■* £ -r t #-c # & o 

EftlftLlfifT4.J (Regional Angiogenesis induced in Non-Ischemic Tissue by an 
Adenovirus Vector expressing Vascular Endothelial Growth Factor) (Huma 
n Gene Therapy, 8 215-227(1997)) fcffijftS iltz^^itM 3 *L* 7yV * W 



(36) ^2000-5 1 442 1 

CAT^^^AdCMV.VEGF^ja^o Ad.RSV^ galj^ frdfS® ( Setoguchi , ± 
StiT^&J:?^ E1-E3-©, Ad 5 Z^- XKLtz^? ? -tr&'i 

fPTK&&*8§!/?#7^ hv^-^fn-TV ^ctO f -etL^^< SV 

4 0<7)Wr/^t^^tLtV^o AdCMV.VEGF^&fr^AdCMV.VEGF^Jtt 
E 1 a -, fP^E 1 b -> £BfrE 3-^7fy-)>f^^^-fioT, 16 
57?ySi(?)ii f VEGF<?)c DNA (-f£;b*>, VEGFi 65 , Muhlhauser 
Circ Res. , 77, 1077-1086(1995)) -tf^ h p< # n <7 (C 

mv) <vm®m-?v**-?*-/x.y^>*r'-*%-rz>%m'7j-tv h*E mi^ 

tLTV^o AdaWCAT(iAdaVK/.VEGFi;^T(iV^^\ V E G F <D%im<Dfth K 
^D7A7x-a-JV7-bfil'f7>^7x7-^ (CAT) J)3-f^ >^@e 
yij^"^^ LT</>& (Kass-Eis1erf>, Proc Natl, Acad. Sci., 90, 11498-50 

2(1993)) 0 AdOIV.Null (AdCMV.VEGF£ WtV>**«, 3&m#-ky YftK&B* 

^3>>n-jI/^)^^^-tLTfflvV: (lAh"l~liams£, , 3. Vase. S 
urg., 19, 916-923(1994)) 0 

AdCMV. VEGFo^^ tco^Tfi, #7&<7>& <D v ^ ^ ;V@£$nj £ # tf V E G F 1 * 5 <D 
cDNA (Goring, Proc. Natl. Acad Sci. , 87, 2628-32(1990)) ffiffcfo 

?K> M^7X5 K (Muh1hauser^(1995),±^) ft^mXLtio IM77 

KfiiTt, ffllWlTli^^ge^Ji: LTiK V*f- K3 3 8 4 * 
K5 7 7 8 (1" 9. 2 4^t>16. 0 5^77ff) (7)Ad5S^J$:^ 
tLTi/^o VEGFi6 5 <7)c DNAfciUTT*:/?** K^77^^ KPJM17 ( 
F. Graham j; |j ) t*i: 2 9 3tt (ATCC CRL1573;t hEofffflflfcHrCfcoT A 
d5t:ioth7>^7*-A?il, E r 5 V-XfcHSI-*) K&h? 

>X7x^->g>L^o t77^^ KPM7(i^g(7)Ad5 DNA (3 6kb 



(37) .^2 00 0-5 1 442 1 

) tPBRX e I«*rtfc1tj&vrifc4. 3kb^>t-hmt, Lfc^ot 
7fy-)^M^^^ K^<7)#^(7)/n'^^- (McGrory£>, Virol 
ogy, 163, 614-17(1988)) J; % 2 k b ff^TV^ 0 2 9 3ttfiTOM 
^7*^ KtPJM17ic^McO+@|wI»x.^^, E lUlttPBR)^ 
^7^*5 h*&%<D%m*ty VX-W^fltZo Ad.RSVyjgal^i^AdCMVCAT^ 

<7)^c7)^^, @*<?)^ ^-^figfAStl^ 2 9 3«£, 1 0%^1i^ 
fl^B^M (FB S) , 2mM^^rA 5 0U/ml^^'J>> UJ:^ 
5 0//g/mU^7hW-» (1-<T, Biofluids, Rockville MD^£) 

Zmtti&&M / >&mi%i& ( I MEM) ■f-e^il^^^o ±f7>^7x^->a 
>C^T,i^^H77-^«U 2 9 3«t*I^i#tI?^:, TtK 
IB*S*Lfc (Rosenfeldp,, _h&) CsCl ?&J£fit©fc X <o TffiS L^: 0 »V>T 

ImM MgC \z, pH7. 4) <K -7 O^-C^T, ^#L;to #<7^7> 
7h^^(7)^ffi$-Wmr^fE«^ti7tJ:a^LT, 2 9 3*+-e7°9- ^ T y-b 
^^TiIlJ^tTt ; ^(iUKS xi0 9 ~2X10 11 pfu/ml <7)f&HT?&o 

^T(7)fiff^^*t4Sprague-Dawley 9 -y y (2 5 0^5)3 0 0 gm) Lfc 
^ (10 Omg/k g) (2rag/k g) <Djffifcrt«t5-fc J: ^ 



(38) #^20 0 0-5 1 442 1 

HEP&otffc 0 5 0 (x 1 ^i^Tfy^^f 3 0 ^-v$t£o*t 

Hfzo M (sham) flLjg LfciWc MfSfflOli^*£E^£^\ ^^^-^4 

^HJ: 19 3- K$*l& 1 a c Z;tfc?jl *rC\/>& i 1 

\z (Setoguchif,, j^jMastrangeii^,, , X-ga 1 (5-7*n^e 

-4-^nn-3-^>K , JJl'-j?-D-*"7^ Mi7yyK, Boehn'nger Man 
nheim Corp., Indianapolis, IN) Zm^XM%&*Pk&t& £ t K X »9 &5e Ltz 

o », ^w^^^fe^tL^ t 1 a c zM&i-nm^m 

im'&t^jLhtl&o Ad-RSV^gal^ig^, liflSfflJI&ttWfetlfe'fe^ *U *H£ 
jk?tL (100X) , ^-9-^7°;K7)BfMitt LTM^||«f*$tL£o 
ttHlfcfc, ^^Ifflia^W-fe^^fe^tlf, AdCMV.Null^iit^itltl^J:^*!! 

fc 0 H§11 0 0^1 ^AdCMVCAT^, 0 > 1 0\ 1 0\ 1 0\ 1 

n = 3<7)W}%>)) o IE$fc£4 SBfWa^U ? n 7 A 7 * ~ a - ;ur -trf- 
jV>7>^7x7-fe* (CAT) <7)V-^;w£3P®^ n h^77^ -£ £Xf%3t 
mftmWfrm (Kass-Eisler^, K X *) fci t £0 Witt C A Tffiteli, * 

D7A7xr.3-;V7-tf JV f7>7,7x7^-tl:J:^^n7A 7x^3-Jl/(7) 



(39) 000-5 1 442 1 

- fi ftfc^a* 7 0 M * xM ^ v ^ ;i/-e«tai 1" & £ t § , fettm 
A&l 0 Bfflt XX y)&^U^)VX*$i}ht&Z.ktfX*Z2>Z.ktf7FZtltz (02 
) o Z<D%&xm 10'pfu/50^1 (oMQMOJtfjy 
»3*ifco 3r£<&l$M^tMfe*»«U C ATT ? «fe>f *fTofc 0 ffifiCAT^ 

AdCM/.VEGF^ * - J: K) 3 - *IJ& V E G Fitted <*> i tz^y fc*^t7 y 
hfcSI&Sftfco 1MB tit, 9? MHJ»3B»tl 0 ll p f u^AdCMV.VEGF^f* 
HMtn> >u-)V<h LT5 0 n g<7)jffl|fex.k h V E G F Srftlt Lfc 0 iti:?yh 
mmmmKm^y hn-;v£ UT1 0 11 p f u<aAd.RS^gal££|tL*:o £ 
fe^*Alfe2 4«f|iBJWrt^9y.MIIJKr3Blifc«r«IStL, *ffl« U ^JV^7 3^ 
(2ml/g») K 3 7t)T'6^M)t*t/co Lfclgiill 
(2 5/i 1) *&7n&fPT\ 1 5 %#'J 7? 'J JVT 5 fT^lT^ 
JiU - h n-fe;vn-*j&fc$g5?U fVEGF<7)N»f^^)2 OH 

<7>7 5 J &Ktt?& *°i)?u-i- )1/#l# (Tischer^ t 3. Biol. Chem. , 266 t U 
947-54 (1991) ) 0 . 2 % 7^? )VT )VTt KSrffl V>T * * 'J 7- SF3f X 
^J^r-*-JV'J>^'7fA^yT->^Ht, 1 : 5 0 0 ©*iR$©K 



(40) ««2 0 0 0-5 1 442 1 

^2>tztbK tr* Mfc 3 , 1 : 1 0 o o oofiK^r^ (-Y^* 
f^I gG Bio-Rad Laboratones j Inc v Hercules, CA) 1 1 & Mffi V>T> 

4<Dm$kfrt>, AdOW.VEGR^ ^ — frC J: >J 3- F 3 *l* V E G F itte^^M > tf 

<f£n >fn- V E G F Srfflv^fc £ £ , £ J: ^AdCMV.VEGF^^x ttz t £ 
liHgf S KHjK Ad.RSV^ gal£$^ tfc § fi#i&3 i <b *l& 

o 

5ei£ (EL I S A) (Cytokit Red VEGF enzyme iimtunoassay, Cytlmnune Scienc 
es, College Park MEfcfllnTfc* Ltz Q ?f rEflH^St JifiK 3 > hn~;v 
KH4^^-AdNull (i o"«:^/5 0^ 1) £ tz {iAdCMV.VEGF (i o 11 *^/ 

.50^1) wftifrZm$Lti 0 i^ii^^^-jS^oi 

, 2, 5, 1 0 *> L < «2 0 BfcfcWRLfco IiJUi£»U » U 

- (2rnl/gm») 3 7 t"C 6 R»Mfttt U 

£*Ett*&Jg»fc»CtH3*fco ^J$*l§ttlOT'; h (2 5^1) ^EL I 

V. Nullog^ % $g t & j3 ^ T 4) ^ - * 9 ^ y £M x. 4 # % if JlD 

L^l/^;v<7)VEGF^^7tjb?^^o^-lt«E?ti^o JtlflDt, AdCMV - 

, *<9 9~&5.<oms R'&K$km<D\£-?i)mtltz 0 1 0 01 JtKVEGF U 
^)Wi^-*7>f VCIofcb AdCMV.VEGFig^.(7) i , 2 ^3 J: 5 B c\flh<D 
HmK&tfZVEGF<Dl"<)V^ AdCM/.Nun^^^^^^lj-^VEGF 1/ 
^/MlJfc^T^ftfc&^ofc (p<0. 0 5, #B*&) o 



(41) ^112 00 0-5 1 4 42 1 

fcri ? fllE3ft& (p>0. 8) o ^LfcgjfeOJfiLffr't'fc, 

Ad(M/.VECF(7)^o4 8Wt, V E G F £6®<a#££fll&-r& fc^Cii 

? J K±^7 7^ ^>t£ 1. 5%^^M.m^2 

l/^g/ml 0*af^-^dK# hVEGF ;Santa Cruz Biot 

echnology) £ i ^iil/:o BJjS-a y r -/Uffi#-C*>* Sr^tf'J 
>PfiL^n9A7* — 3-^7-bf-^h9>^7*9^-eC5' -+3' , Boulder, 

->Mfc#*y (PBS) -C#3RL^o T7^3nn-^tL 

T, /t^v/i/fcfrofc*^ Fa>&tt— &*frfc*Bfcv>fco ift^x^ F£, 
e^-M^^r^^I g G Hftieii:jltLT7 7^f^ffl 
gLfcfe^)) > (Vector Laboratories Burlingame, CD) C%tl<?tl 

3 0^), &xo ! m>**z/y-<eKm<D&nt lxvts s^yyyy (4 

TO£*<7)fflM V E G F t)*#£ t , AdCMV.Nun^a t liVEGF 

4fc*K2o©^h5f^-*ffl^fc 0 (1) ^M^^M yVtf-cnUftMi' 
(i*3 0x) "eMt^jfaW^^*\ fcJtf (2) 2 0 1 

m*^OJlllflf8feOS*o ^:T<7)W^(± 10'pf u<7)^ * -^S^JE^Tfr 
to*ifc 0 3> hn-^tu^t otitis : ftltim^ftlt^ti^EJUm 



(42) WS2 00 0-5 1 4 42 1 

V.VEGF (#^Jlo^Sfft3E<7)i!jt;) jTttiAdCMV.Null (#($£^0 § 3 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



1. Claims: 1-20 and partially 21, 23-28 

An adenoviral vector for modifying an adipocyte in vivo, 
comprising a promoter and, operably linked thereto, a 
nucleic acid sequence encoding a therapeutic protein or a 
therapeutic mRNA so as to effect entry of said adenoviral 
vector into said adipocyte, expression of said nucleic acid 
sequence and production of said protein or mRNA; a host cell 
comprising said vector; an adipose tissue implant conprising 
a) adipose tissue isolated from a donor for implantation 
into a host and b) said vector encoding an angiogenic growth 
factor, 



2. Claims: 22 and partially 21, 23-28 

An adipose tissue implant comprising a) adipose tissue 
isolated from a donor for implantation into a host and b) an 
angiogenic substance in context with said adipose tissue in 
the case said angiogenic substance is not a vector described 
in the first subject, that means an adenoviral vector 
encoding an angiogenic growth factor. 
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